Thyrotropin (TSH)-induced receptor internalization in nonthyroidal cells transfected with a human TSH-receptor complementary deoxyribonucleic acid.
TSH-induced desensitization was studied in nonthyroidal cells expressing functionally active TSH receptors (TSHR). Chinese hamster ovary (CHO) cells and mouse NIH 3T3 cells were stably transfected with a human TSHR cDNA. Stimulation of the CHO-TSHR and NIH-TSHR cells with 10 mU/ml TSH resulted in a decreased sensitivity to a second TSH stimulation only in the NIH-TSHR cells. A decrease in TSH-induced cAMP was present within 1 h and coincided with a decreased binding of [125I]TSH. The half-maximal effect was observed after a 3- to 4-h stimulation with TSH, and exposure of cells to TSH for 20 h led to a 70-80% inhibition of cAMP formation. After withdrawal of TSH, cells regained full responsiveness to TSH after 6 h. Moreover, the desensitization effect observed in NIH-TSHR cells was not mimicked by forskolin and, therefore, was not mediated by cAMP. Stimulation of the CHO-TSHR cells with TSH did not result in a desensitization toward a second TSH stimulation, nor did it reduce the binding of [125I]TSH. This difference between the two cell lines might be explained by a higher turnover rate of receptors in the CHO cells. Indeed, incubation of cells with [125I]TSH showed a more efficient internalization of ligand in the CHO-TSHR cells compared to the NIH-TSHR cells. In summary, the homologous desensitization observed in TSHR-transfected NIH 3T3 cells appears to be the result of ligand-induced receptor down-regulation.